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DETAILED ACTION 

1. Claims 1, 4-18, 20-31, 34-54 are presented for examination. Claims 1, 4-9, 12, 15-18, 20, 
22, 24, 26, 27, 3 1, 34-36, have been amended. Claims 37-54 have been added. Claims 2, 3, 19, 
32 and 33, have been cancelled. 

Information Disclosure Statement 

2. Objection withdrawn in light of the amendment filed October 14* 2005. 

Drawings 

3. Objection withdrawn in light of the amendment filed October 14* 2005. 

Claim Rejections - 35 USC§ 112 

4. Rejection withdrawn in light of the amendment filed October 14* 2005. 

Claim Rejections - 35 USC §102 

5. Rejection withdrawn in light of the amendment filed October 14* 2005. 

Claim Rejections - 35 USC§ 103 

6. Rejection withdrawn in light of the amendment filed October 14* 2005. 

Allowable Subject Matter 

7. Claims 1,4-18, 20-31, 34-54 are allowed. 

The following is an examiner's statement of reasons for allowance: 
While Koch and Griffith teaches image detection means for capturing images of an 
interaction region between a laser light beam and powder injected onto a substrate surface; and a 
computer control means connected to said laser, positioning means and said powder injection 
means, and said computer control means including image processing means for the processing 
images of the interaction region between said laser light beam and powder injected onto said 
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substrate surface and extracting from said images pre-selected properties of the growing clad in 
real-time. 

And, Otsu teaches processing captured images includes producing a binary black and 
white image in which black indicates one of either counts or measurements of geometric 
characteristics of objects respectively and the white areas indicates the other, wherein the step of 
processing the captured images includes projection of the images received from the image 
detectors onto a reference plane using a transformation matrix that is obtained based on 
orientations of the detectors with respect to the reference plane. 

Referring to claims 1 and 37, neither Koch, Griffith, nor Otsu, taken alone or in obvious 
combination disclose a system and method for producing a cladding on a substrate having all the 
claimed features of applicant's instant invention, specifically including: laser processing of 
powder including fuzzifying the difference between the extracted pre-selected properties of the 
growing clad in real-time and the desired values of the pre-selected properties of the growing 
clad, combining the fiizzified difference between the extracted pre-selected properties and the 
desired values of the pre-selected properties of the growing clad using an inference engine to 
produce fiizzified outputs, and defixzzifying the fiizzified outputs to produce quantitative values, 
and using said quantitative values to adjust processing parameters to give the desired values of 
the pre-selected properties of the clad. 

Referring to claim 15, neither Koch, Griffith, nor Otsu, taken alone or in obvious 
combination disclose a method for producing a cladding on a substrate having all the claimed 
features of applicant's instant invention, specifically including: processing the captured images 
of the interaction region between the laser light beam and the powder injected onto the substrate 
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surface and extracting from the images pre-selected properties of a clad in real-time by merging 
of the images received from the at least two image detectors using an effective morphological 
structuring element neighborhood method and to obtain therefrom two matrices, one of the 
matrices being a boundary matrix representing boundaries of the clad on the substrate and 
another matrix being an overlap matrix representing the overlap between the at least two images 
captured by the at least two image detectors, and calculating a difference between the extracted 
pre-selected properties to desired values of the pre-selected properties produced by an effective 
model of cladding growth by laser processing of powder, and using the difference to adjust 
processing parameters to give the real time values of the pre-selected properties of the clad. 

Also, there is no motivation to combine Koch, Griffith, or Otsu to meet these limitations. 
It is for these reasons that applicant's invention defines over the prior art of record. Claims 1, 4- 
18, 20-3 1, 34-54, depend from claims 1,15, and 37, and are therefore also allowable. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be du-ected to Sean P. Shechtman whose telephone number is (571) 272-3754. 
The examiner can normally be reached on 9:30am-6 :00pm, M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo P. Picard can be reached on (571) 272-3749. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

SPS 

Sean P. Shechtman 
December 8, 2005 




LEO PICARD 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2100 



